Coadministration of cannabinoid CB1-receptor and adenosine A1-receptor antagonists improves the acquisition of spatial memory in mice: participation of glutamatergic neurotransmission.
The aim of this study was to characterize the interaction of adenosine A1-receptor and cannabinoid CB1-receptor antagonists in the water maze and object-location tasks, and to evaluate the participation of glutamatergic neurotransmission in the hippocampus in the learning enhancement induced by the coadministration of both antagonists. Our results show that coadministration of ineffective doses of DPCPX (8-cyclopentyl-1,3-dipropylxanthine) (an A1-receptor antagonist) and AM251 (N-(piperidin-1-yl)-5-(4-iodophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide) (a CB1-receptor antagonist) in different proportions enhanced the acquisition of spatial learning. N-methyl-D-aspartate receptor blockade disrupted the effects of the selected drug combination [AM251 0.25 mg/kg intraperitoneally (i.p.)+DPCPX 0.30 mg/kg i.p.] either in the water maze or in the object-location task. Moreover, this drug combination induced a significant ex-vivo enhancement in glutamate release into hippocampal slices. In addition, the blockade of N-methyl-D-aspartate receptors with MK-801 (0.25 µg/site) infused into the hippocampal CA1 area reversed the effects of coadministration, as evaluated in the object-location task. In conclusion, this is the first study to show that A1-receptor and CB1-receptor antagonists might interact on hippocampal neurons to enhance spatial memory in mice.